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C A S O C L Í N I C O
P rimary cardiac tumors (PCTs) are extremely rare, with a prevalence rate of 0.01% in collective autopsy studies 1 . The majority of them are benign, cardiac myxoma being the most common PCT. The malignant tumors of the heart account for only 25% 2 of PCTs and about 90%-95% are sarcomas 3 : angiosarcoma, rhabdomyosarcoma, pericardial mesothelioma, fibrosarcoma, lymphosarcoma, osteosarcoma or liposarcoma. Angiosarcoma of the heart is the most common primary malignant cardiac tumor 1, 4 and it carries a dismal prognosis 4 . The diagnosis if often delayed because of its non-specific clinical presentation. The tumor may remain clinically silent for a long time or cause a range of cardiac and systemic symptoms that mimic other diseases [5] [6] [7] . Symptoms are determined by its size and location 4 .
The preferred initial method for detecting cardiac tumors is conventional echocardiography, the primary diagnostic technique because of its high degree of accuracy, noninvasiveness and cost effectiveness 4 . Sometimes, using solely the transthoracic echocardiography, a complete assessment of the heart and surrounding tissue may be difficult; other complementary image techniques should be used to provide precise information on the extension of the tumor. By combining these diagnostic procedures, it is feasible to simultaneously evaluate the cardiac structures and the surrounding tissue and to determine the clinical and morphologic characteristics of the injured heart. CASE REPORT A 26 year-old woman was admitted to our clinic because she complained of chest tightness. She had presented for 8 months asthenia, loss of appetite, weight loss, atypical chest pain, palpitations, and profuse perspiration. She also noticed in the last 2 months dyspnea at effort. On admission the physical examination revealed no signs of cardiac failure at rest, regular pulse (108 beats/min), normal blood pressure (120/70 mm Hg), an enlarged heart and diminished cardiac sounds. An EKG revealed low voltage and flattened T waves in all leads. Erythrocyte sedimentation rate was 23 mm/h, C reactive protein was in normal range. A moderate microcytic hypochromic anemia was also present (hemoglobin =9.5 g/dL) with minor leukocytosis (10.300/ mm 3 ). Tests for rheumatoid factor and antinuclear antibodies (ANA) were negative; therefore a systemic disease was excluded. Hepatic and renal tests were within normal limits.
Chest X-rays documented a globally enlarged heart silhouette and moderate lung stasis ( Figure  1 ). Two-dimensional transthoracic echocardiograFigura 1. Chest radiograph: Globally enlarged heart silhouette and moderate lung stasis. skin tests were negative. Transesophageal echocardiography (TEE) highlighted the pericardial effusion and revealed a right atrial echogenic mass, immobile, 4 cm in the longest diameter, invading the right atrium free wall ( Figure 3 ). The CT scan showed the same moderate pericardial effusion and the right atrium mass invading the right atrium and the surrounding areas.
The patient was referred to the Department of Cardiac Surgery. The presence of the tumor was confirmed, but a complete resection was not possible because the tumor invaded the entire right atrial wall and extended to the tricuspid valve. Biopsy followed by histopathology examination showed a vascular structure infiltrating the myocardium, with spindle-shaped cells and pleomorphic nuclei. Immunohistochemistry was positive for CD 34 and vimentin. The final diagnosis was right atrium angiosarcoma.
A complete body CT scan documented no thorax invasion and the absence of metastasis. The patient underwent the ADIC (Adriamycin, DTIC) chemotherapy protocol: Epirubicin 75 mg/m 2 on day 1 and Diticene 250 mg/m 2 on days 1 to 5. After the third chemotherapy cycle, a complete excision of the tumor with right atrial wall plastia was performed in the Department of Cardiac Surgery AKH, in Vienna, Austria. At 6 months after the intervention the patient had improved clinically, with no symptoms and the periodical TE echocardiography was normal. The patient is alive and asymptomatic 2 years after treatment.
DISCUSSION
The particularity of our case consists in the young age and the sex (feminine) in whom we diagnosed a primary cardiac angiosarcoma. Another feature is the surprisingly favorable outcome after neoadjuvant chemotherapy and surgical resection, with survival free of symptoms after 2 years, while the literature reflects a discouraging prognosis in this disease. The benefit of modern chemotherapy in the treatment of these cases is still controver- Primitive cardiac neoplasms are very rare, with an incidence at autopsy ranging from 0.0017% to 0.033% 2, 8 . Twenty-five percent of all PCTs are malignant and almost all of them are sarcomas. The prevalence of the right heart primitive sarcomas is dominated by angiosarcomas followed by rhabdomyosarcomas, fibrosarcomas, lymphosarcomas, osteosarcomas, liposarcomas. The angiosarcomas represent 7.3% of PCTs and they account for 30% of all primary cardiac malignant tumors. Their incidence is high in individuals with ages between 20 to 50 years, the mean patient age for angiosarcoma being 48 years (range, 10-76) 9 . The prevalence of angiosarcomas is 2-3 times higher in men than in women 8, 9 . Cardiac sarcomas mainly involve the right heart, two-thirds of angiosarcomas being located in the right atrium, in contrast to myxomas, and rhabdomyosarcomas which are mostly located in the left cavities of the heart.
With the exception of mesotheliomas (where exposure to asbestos has been incriminated) the etiology of PCTs remains unknown. There may be a possible etiologic correlation between the HIV infection or Kaposi sarcoma and cardiac angiosarcomas 8 . Cardiac angiosarcomas consist of malignant cells forming vascular channels. Immunophenotyping for peroxidase is positive for factor VIII. It is well documented that these tumors have a tendency for rapid growth, local invasion and dissemination; the distant metastasis are mainly located in the liver, bones, adrenal glands, central nervous system, lymphatic nodes, and lungs. In general, malignant PCTs, including angiosarcoma, may present with any cardiac symptom 5, 6, 10, 11 , but manifestations of heart failure and systemic embolism are the most common ones initially 7, 12 . Pericardial effusions often accompany cardiac angiosarcomas 13 . The main complications are represented by pulmonary thromboembolism, right heart failure, cardiac tamponade, superior vena cava syndrome, sepsis, fistulas between cardiac cavities and coronary vasculature, cardiac perforation [14] [15] [16] . The differential diagnosis of these tumors is sometimes difficult. Sarcomas of the tricuspid and mitral valve may mimic cardiac angiosarcomas 17, 18 .
Previously, most cardiac angiosarcomas were not diagnosed during life, but advances in image procedures like echocardiography, magnetic resonance imaging, computed tomography and especially transesophageal echocardiography have made it possible to diagnose these diseases in living patients. Nevertheless, it is quite difficult to highlight these malignant cardiac tumors with conventional diagnostic tools, especially with those non-invasive. Doppler echocardiography is the usual technique for the initial diagnosis, providing preliminary data. It has the obvious advantage of being a cheap and highly available tool that can be performed at any moment, at the patient's bedside with no contraindications. It can sometimes be difficult to clearly define the structures which have been invaded by the tumor. A benign tumor may also be erroneously diagnosed as angiosarcoma, because ultrasound images sometime resemble those of atrial myxoma 19 . Magnetic resonance imaging (MR) has the advantage of providing better quality images and a better appraisal of the density and extent of the tumor. It also allows precise characterization of invaded cardiac and paracardiac neighboring structures. Computed tomography is able to better define calcification, the study time is shorter and the procedure is essentially useful when MR is contraindicated. It also allows the diagnosis by means of guided transthoracic biopsies 20 .
The multiplane transesophageal echocardiography (TEE) is the investigation of choice to diagnose intracardiac tumors in most Cardiology Units in the world and it was of high diagnostic usefulness in our case as well. Different studies document a similar effectiveness for TEE in detecting both right and left atrial angiosarcomas 21, 22 . This technique can be very useful in assessing small intra-or paracardiac tumors and documenting tumor recurrence. Therefore, although at present TEE is a major and valid tool in clinical practice, it suffers from several and intrinsic limitations in diagnostic accuracy. One of its limitations is the inability to assess the malignant or benign nature of the tumor (the MR imaging may be more useful in this respect) 23 . In most cases it does not provide sufficient decisive information in terms of a correct diagnosis of malignant tumors. In our case the cardiac tumor was quite immobile, heterogeneous, with a large base of implantation and invasive, aspects suggesting a malignant character. A Cardio-MR or a CT scan The elective treatment of cardiac angiosarcoma consists in radical ablation. A total body CT scan is compulsory before the intervention to determine local extension and to exclude possible metastasis. Heart transplantation may be of help in cases of unresectable tumors or tumor recurrence, unless distant metastasis are present 24 . Surgical resection is essentially palliative; in less than 50% of patients a complete resection is possible, their mean survival rate being 24 months. The majority of patients have a very poor prognosis: most patients die within 1 year after the diagnosis 25 , with a 9-month median survival. Complete excision is correlated with increased survival 4 .
The role of adjuvant therapy (radiation, chemotherapy) is still controversial. While some authors reported that conventional postoperative chemotherapy does not appear to modify the clinical course, other studies have shown that a combined surgical and adjuvant therapy is effective 26 . Chemotherapy may be of help not only in advanced cases with metastasis, but also as an adjuvant treatment before and after the resection. The survival may be prolonged by using new combinations of cytostatic drugs like Epirubicin, Diticene, Ifosfamide, Etoposide.
This case presentation underlines the value of TE echocardiography and other image procedures in diagnosing cardiac tumors. The observation also reflects the benefit brought by some new chemotherapy protocols in the treatment of cardiac angiosarcomas.
